The main purpose of this study was to determine the changes in the water quality of Melendiz and Karasu streams, which recharge the Mamasin dam, and to evaluate its environmental impacts on the dam site that provides drinking water and irrigation demand in Aksaray city in the Central Anatolia of Turkey. The field researches were focused on estimating the main sources of contamination, determining and evaluating the changes in the water quality due to the direct wastewater discharges into the Melendiz and Karasu rivers, which recharge the Mamasin dam sites. During the study, water samples were collected from Melendiz and Karasu stream and Mamasin dam, and then, the physical and chemical analyses of water samples were conducted. The relevant in-situ and laboratory analyses were carried out during the dry and wet seasons. The results of the analyses showed that in term of the surface water quality criteria in terms of NO 3 -N value of both rivers and dam waters, the water quality is always considered as the 1st class in Melendiz stream, the 2nd class in Karasu stream and the 3rd class in Mamasin dam lake. Whereas, in terms of NO 4 -N values of both rivers and dam waters, the water quality is always considered as the 1st class in Melendiz stream, the 2nd-3rd class in Karasu stream. The total organic carbon (TOC) range for Karasu river is usually from 20 mg/L to 40 mg/L. The high value of organic matter in the Karasu stream can be explained by the availability of intensive green wetlands around this water resource. Finally, the Ministry of Forest and Water Authority give some suggestions for estimating protection zones of Melendiz stream and Mamasin basin's area, such as using the results of environmental tracers to investigate the agricultural contamination, including more sophisticated applications of multiple-tracer analyses to evaluate the travel time of contaminants and estimate the boundary of protection zones.
Introduction
 Dams and streams have been used to provide a store of water for drinking, agriculture, industrial uses and household uses for thousands of years. Hydroelectric dams, additionally, act as an alternative to non-renewable energy resources that constitutes the majority of the world's energy [1] . In the 20th century, many dams were constructed around the whole world for covering several drinking, agriculture and industrial uses [2] . However, dams have drastic damaging effects on the environment and populations that live near the dam sites, and so have become the subject of great scrutiny, with organizations concerned with environmental health, such as, World Wildlife Fund (WWF) and International Rivers Organization advocating the removal of old dams and the use of alternatives [3, 4] . Most of the human activity upstream can increase the nutrient level in the reservoir which may lead to eutrophication and eventually leads to the loss of most species in the reservoir [5] . This phenomenon occurs in Mamasin dam lake, which is recharged by two main water resources in the upstream side of the dam in Aksaray city at the Central Anatolian of Turkey. The Mamasin dam is at 17 km northeast from the Aksaray city center (Fig. 1) .
The Mamasin dam is recharged by two main water resources. The major water recharge volume is mainly D DAVID PUBLISHING
Environmental Effects of Water Quality of Melendiz Stream and Mamasin Dam
Site in Aksaray City in the Central Anatolia of Turkey . The maximum capacity of this reservoir is 0.17 km 3 . The watershed area the Melendiz at the Mamasin dams (which runs in the southeast-northwest direction across the Aksaray) is 1,383 km 2 . About 30% of the area is occupied by forest and 50% is cultivated.
The main objectives of this research were to determine the change in the water quality of Melendiz stream and estimate its environmental impacts on the Mamasin dam site, by discussing the main sources of contamination and the direct wastewater discharges into the Melendiz and Karasu rivers, which recharge the Mamasin dam sites, which mainly supplies the drinking water and agricultural demands of the Aksaray city.
Materials and Methods
During this research, the main water quality parameters of the domestic wastewater pollution were investigated. In order to reveal the current situation in terms of water quality of both Melendiz and Karasu streams, a total of 17 water samples (seven from Karasu, nine from Melendiz and one from Mamasin dam) was collected on a monthly basis starting from the downstream to the upstream side of the dam site (Fig. 2) [6] .
The surface water quality of Aksaray is classified according to the WHO surface water standards, which include four mainly classes [6, 7] :
(1) The 1st class: excellent. The total soluble salt content and the sodium percentage of this water are low enough that no problems should result from its use.
(2) The 2nd class: good. This water is suitable for use for most crops under most conditions. The extensive use of water in the 2nd class on clay soil, where little or no leaching occurs, may eventually cause a saline or sodic soil problem. Normal rainfall will usually dilute the soluble salts and eliminate the risk of salt accumulation.
(3) The 3rd class: fair. Water of the 3rd class can be used with little danger in permeable, well-drained soils. The water table should be at least 3.05 m below the surface to allow the accumulated salts to be leached below the root zone by adequate irrigation, when rainfall is limited.
(4) The 4th class: poor. Use of this water is restricted to well drained permeable soils for the production of salt-tolerant crops. Excess water must be applied when rainfall is not adequate to cause periodic salt leaching.
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Results and Discussion

The Physical and Chemical Properties of the Water Resources in Aksaray City
One of the main water resources in Aksaray city is streams of Melendiz and Karasu, which recharge the Mamasin dam lake. The Mamasin dam lake covers a surface area of about 16.20 km 2 . The minimum and maximum watered depth of the dam lake is 1,086.62 m and 1,109.24 m above the sea level, respectively. The water quality at the dam site has been recently affected by the wide spread growth of industrial and agricultural activities. The use of chemical fertilizers and pesticides in agricultural activities increases water pollution in the dam watershed. Surface water sources are extremely exposed to industrial and/or domestic wastes. The waste water is directly discharged into the Melendiz and Karasu rivers, which directly recharge the dam lake. All villages settled along the Melendiz and Karasu rivers do not have any sewerage systems and/or wastewater collectors/channels, thus all wastewater is conveyed directly to the Mamasin dam.
Surface Flow
The field measurements of Karasu and Melendiz include the depth of sampling points, the width and velocity/discharge of surface flowed. It was found that these parameters were affected by the variable seasonal climatic conditions. The flow measurement of Karasu and Melendiz streams were carried out from 
Total N
The water quality parameters of Melendiz and Karasu rivers, which feed the Mamasin dams, were investigated in terms of N. The total N included nitrate (NO 3 -N), nitrite (NO 2 -N), ammonium (NH 4 -N) and total organic N. Water samples of the surface, middle and bottom levels of the Mamasin dam and from the upstream and downstream parts of the Melendiz and Karasu streams are collected and analyzed for 11 months. The results of total N are given in Fig. 3 , while the changes of ammonium N and nitrate N are given in Fig. 4 . Considering the surface water quality criteria in terms of NO 3 -N value of both rivers and dam waters, the water quality is always considered as the 1st class in Melendiz stream, the 2nd class in Karasu stream and the 3rd
. class in Mamasin dam lake (Figs. 3a, 3b and 3c). In term of the NH 4 -N contents, the water quality of Melendiz at any time of the year is always the 1st class, and the level of water quality of Karasu streams and Mamasin dam lake is always the 3rd class. In particular localities, the continuous discharges of domestic wastewater sources cause gradual increase in NH 4 -N values. Considering the surface water quality criteria in terms of NO 4 -N values of both rivers and dam waters, the water quality is always the 1st class in Melendiz stream, 2nd-3rd class in Karasu stream (Figs. 4a and 4b) .
Moreover, at shallow levels of Mamasin dam lake, the NO 4 -N values indicate the 1st class water quality, and at deep levels, it shows the 3rd class water quality.
The pollution conditions in Mamasin dam are much more tragic (Fig. 4c) .
Especially during the summer months, the ammonia nitrification process is blocked, and stagnant water is collected at bottom level of the dam, oxygen-depleted at the bottoms reduces and the ammonia concentration increases. Low concentration of ammonia contents at the dam site was obtained in the desired shallow depths of the lake. But after certain chemical treatment processes, the ammonia contents in drinking water supplied from the treatment plants may still have some operational problems, in terms of taste and odor water quality parameters. The ammonia contents may have great important role in terms of aquatic ecosystems. According to the pH values of water, the ammonia is ionized in this water resource. The free form of ammonia is particularly more toxic and release increases in higher pH values [8] .
The toxicity values of free ammonia for most of the fish are about 1 mg/L. The total ammonia concentration on the water is rarely found even at these levels. At pH 7, the free ammonia contents in 200 mg/L of total ammonia concentrations, is only 1 mg/L, when the pH values increase up to 9, 30 mg/L of total ammonia concentrations may have free ammonia content of 1 mg/L approximately. While, the pH value increases, the amount of free ammonia will also rise further. Especially during the daylight hours, the heavy eutrophication of lakes may cause increases in the pH values of the lake, due to the experienced excessive of algae and other photosynthetic organisms, which may cause more quickly recovery of CO 2 rates for the atmosphere during the photosynthesis processes. Related reactions to these processes are generally as follows: 106 CO 2 
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the lower CO 2 content in of the water may further increase the pH values. When the pH value increases, the water alkalinity varies in different form, and photosynthetic organisms in water that may cover their CO 2 demands of the bicarbonate and carbonate, respectively. Bicarbonate alkalinity will be turned into carbonate alkalinity, and later it may change to hydroxyl alkalinity. Water does not have excessive calcium contents or CaCO 3 deposition, so the total alkalinity will not be changed. In case the algae in lake continued to consume more CO 2 contents, the pH values may reach to 10-11 level, and in terms of the toxicity of ammonia and hydroxyl, this situation is very dangerous [9] . 
Changes of Total Organic Carbon (TOC) and DO Contents
The results of TOC analysis of the water samples collected from the downstream area of the Karasu and Melendiz stream show that TOC concentration in Melendiz stream is lower than Karasu stream. The TOC concentration in Melendiz stream on December, representing the rainy season, is about 3-6 mg/L. In July which represents the dry season, TOC concentration may increase to 1-19 mg/L. In this case, due to the low flow rate in the summer time, the instantaneous wastewater discharge may cause a major change in water quality, in terms of TOC concentration. During the dry season, the wide range of variation in TOC concentration is mainly related to the low flow rates and metabolic activity in ambient conditions with ideal level of temperature and DO values. The TOC range for Karasu river is usually in 20 mg/L to 40 mg/L. The high value of organic matter in the Karasu stream can be explained by availability of intensive green wetlands around this water resource (Fig. 5) . Wherever, the green wetlands usually have higher organic richness from the surrounding environments. The high concentration of TOC in the Karasu waters is coming from natural origin. This type of natural organic matter (NOM) may have cancerogenic effects from different disinfection by-products (DBPs) available in drinking water supply, so that this may form high risk potential to the human health. Here the DBP is the result from chemical reactions between organic and inorganic matter in water with chemical treatment agents during the water disinfection process. Therefore, in this context, water of Melendiz stream seems more advantageous in terms of water quality parameters. Pollution exposures to sewage and detergents in Gülpınar area at the Karasu stream are showed in Fig. 6 . Considering the surface water quality criteria in terms of TOC concentrations in Melendiz stream, the water quality is always the 1st . class during the winter, but during July and August, it may reach to the 3rd class (Fig. 7a) .
While the surface watered quality criteria in terms of TOC concentrations in Karasu stream in all the period is always above the 3rd
. class (Fig. 7b) .
The water quality of Mamasin dam lake, in terms of TOC concentrations values, was assessed as the 2nd . to the 3rd class water type (Fig. 7c) .
Hydrochemical Evaluation of the Mamasin Dam Watershed
The (Fig. 8) .
A significant increase in suspended matters existed especially on the end of the dry periods (August), due to addition of solids and sediments during rainy periods (October and December). of analysis of water samples collected from the Mamasin dam site show that a periodical uniformity in chemical composition is existed, especially during the rainy periods, due to the source and rate of recharge [8] . Fig. 9 shows that high nitrate concentrations may occur due to leaching of NO 3 from wastewater, fertilizers and biocides during irrigation of agricultural land in December.
Leakage from overloaded sewage networks are also sources of NO 2 and NO 3 pollution. The dam lake is highly contaminated by extreme NO 3 , NO 2 and NH 4 loads originating from irrigation drainage, sewage and deteriorating septic treatment system. The main source of nitrate in the study area is the nitrate from the continuous application of fertilizers in irrigation and from untreated waste waters directly discharged to the lake. The most common fertilizer used in the district is (NH 4 ) 2 SO 4 , it is liberally applied for the area. Through nitrification in the presence of O 2 , ammonium is transformed into nitrates as result of the following reaction [8] . Changes in heavy metal concentrations, such as Fe, Cu, Ni and Mn against water temperature is given in Fig. 10 . The indirect effects have important implications for geochemical studies of water and rock interactions and can represent sources or sinks for a variety of problematic contaminants of such heavy metals and/or toxic trace elements [9] .
Finally, the human activities affect the optimum yields of the Melendiz and Karasu rivers, which recharging the dam lake. This parameter is also important to the environmental balance and ecosystems in the region. High N and heavy metal concentrations in the dam site waters reflect the influences of direct liquid wastes, common usage of detergents and widespread farming and stock breeding practices around the research area.
Identifying the quality and quantity of pollutants originating from non-point sources for the water pollution is difficult and complex problems. The real solution to control the environmental impacts of pollutants in this dam watershed is the designation of adequate protection zones and better land use planning capable of controlling activities in such watersheds [10] .
Future applications of environmental tracers to agricultural contamination study should include more sophisticated applications of multiple-tracer analyses to systems with shorter and longer transit times for both the surface and subsurface "saturated" zones to yield a better general understanding of these types of problems. The suggested protection zones for the Mamasin watershed and Melendiz stream are given in 
Conclusions
The present study showed that Mamasin dame lake is highly contaminated by extreme organic nutrients Near the outlet points of the dam, such increases are typically, indirectly associated with fertilizer loadings or land disturbance through enhanced rates of leaching of natural sources of soils owing to physical and biological changes and increased acidity or ionic strength of agricultural recharge. Thus, high rates of NH 4 and NO 3 in groundwater have resulted in unnaturally high concentrations of chemical species released from aquifer materials by oxidation reactions in the saturated zone that the electron demand of NO 3 in agriculturally contaminated recharge are commonly several times higher than that of dissolved O 2 in uncontaminated recharging.
